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ABSTRACT 
 
 
 
 
 
 
Hemostatic dressing techniques have been developed for advanced hemorrhage control wound 
dressings and systems for utilizing and delivering the same for different wound healing purposes. 
The subject wound dressing is built from a non-mammalian material for controlling severe 
bleeding. The wound dressing techniques that we have carried out by taking the materials such as 
chitosan, sodium alginate and calcium chloride. Since wound healing is a complex process which 
involves the working of both the circulatory system and the immune system. The main objective 
of developing this wound dressing techniques is to accelerate the process of healing the wounds. 
The ideal characteristics that a wound dressing should have are to provide a moist environment, 
to absorb wound fluids, protect from microbial infections and most importantly should be bio-
compatible .In the current study we developed the gels with different concentrations of chitosan, 
sodium alginate and calcium chloride, also the gels prepared were analyzed by different 
characterization techniques such as scanning electron microscopy(SEM) and Fourier transform 
infrared (FTIR) spectroscopy. The different samples of the gels were also subjected to viscosity 
test. For the homogeneous mixing of the solutions of chitosan plus calcium chloride mixture with 
the sodium alginate solution we have designed a prototype such as a dynamic syringe mixture 
which serves as a convenient platform for applying the gel formed on the wound for the wound 
healing. From the above experiments carried out by us concludes that for the gel to be formed 
and for its application as a wound dressing proper mixing should be allowed and the prototype 
designed by us minimizes the time of formation of the gel when the solutions are mixed and 
serves as platform for the application near the wound healing. 
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INTRODUCTION:- 
 
 
Hemostatic dressing techniques are developed for advanced hemorrhage management wound 
dressing and systems for utilizing and delivering constant for various wound healing functions. 
Wound might be a condition of the skin where in its ancient structural integrity is broken 
attributable to mechanical including  chemical  and physical interrelation of body with the 
external atmosphere. The process of wound dressing basically involves four stages which are 
physiological condition, inflammation point, proliferation and last one is remodeling. Wound 
dressings unit medical devices that unit accustomed enhance the speed at that wound healing 
technique happens. Wound dressings ought to ideally have characteristics like maintenance of 
wet, consistence of gases, protection against secondary infection, thermal insulation, elastic, 
perishable and bio-compatible. Wound dressings might be classified into varied varieties like 
matter , alginate , hydro fiber , foam , antimicrobial and colloidal gel dressings. Alginate 
dressings derived from seaweeds are found to be hemostatic owing to Ca++ ions therefore will 
be employed in trauma wounds. The particular objectives are to:- 
1) Develop associate degree agent that helps in achieving fast stoppage. 
2) Plan and show a flexible conveyance platform to move the wound stasis material or gel to the 
wound website. 
3) Ensure that the astringent material used to the wound website is bio-compatible. 
 
The main objectives behind making this wound dressing material are- 
1) To heal the injured area. 
2) Immobilize the lac partly. 
3) Promotes damp wound healing. 
 
 
Hydrogels:- 
Hydrogel consists of two words hydro that means water, gel that means a state that is in between 
that of solid and liquid. Hydrogels seem to be cross connected networks of polymers having the 
capability of soaking up water and reach equilibrium. The network formation is owing to the 
physical and chemical linkages among the elements. Physical linkages occur owing to presence 
of crystalline regions or the secondary interactions like static forces, hydrophobic forces etc. 
whereas chemical interactions are depicted by valence bonds. the varied deliquescent polymers 
used embody polyvinyl alcohol, polyvinyl pyrrolidone, poly ethanediol, poly carboxylic acid, 
polyacrylamide etc. Hydrogels are synthesized by three strategies that embody the standard 
physical and chemical crosslinking and also radiation based technique of cross linkage. 
The ability to keep up a 3D structural arrangement like biological tissues crystal rectifier to 
initial introduction of hydrogels as a biomaterial, wet wound healing studies by St. George 
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Winter and also the varied studies wherever it had been seen that the hydrogels had the 
properties of water retention, hydrophilic nature, biologically immobile, matter transport ability 
and Painless removal pointed towards its usage as a wound dressing. Hydrogels have conjointly 
been found to be fulfilling varied ideal wound dressing characteristics like rejection of open 
wound infections, maintenance of wet, absorption and retention of exudates, thermal insulation, 
and incorporation of appropriate drug, gas permeability, painless removal and higher wound 
monitor. Hydrogels are found to be related to weak elastic and mechanical properties. So for 
unraveling the matter they need been principally found to be used as composites. 
 
Composites:- 
Composites square measure materials fashioned by combination of matrix and reinforcements 
that not solely retain their inherent properties however, conjointly show new characteristics 
within the final result creating it higher than its constituting individual elements. Matrix forms 
continuous innovate that the reinforcements square measure spread and enclosed by matrix. A 
composite conjointly consists of another section known as the interphase that may be a new 
section fashioned attributable to combination of the matrix and reinforcements. The performance 
of the composite therefore fashioned is set by the degree and extent of chemical and physical 
forces acting between the elements helpful the point in time system. Composites may be 
classified on the idea of fabric of the matrix, dispersed particles kind and sort of reinforcing 
fibers. Based on matrix material of the composites they will be classified as metal composites, 
compound composites, and non-metallic materials. dispersed particles kind primarily based 
classification includes ceaselessly fiber bolstered composites, fibrous material bolstered 
composites, whisker bolstered composites, sheet bolstered composites, particle bolstered 
composite and nanoparticles bolstered composite. Composites with relevance reinforcing fiber 
sort will be divided into organic fiber, element fiber, hybrid fiber and carbon fiber. 
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LITERATURE REVIEW 
 
 
Wound Dressing:- 
Wound healing is also a sophisticated methodology involving varied systems of our body. 
Wound dressing square measure used to enhance the speed of wound healing.  The importance of 
wet healing was tested by G. Winter`s add the year 1962.Wound dressings have to be compelled 
to be compelled to supply positive ideal wound dressing characteristics that embrace no porosity 
to water and being, freedom from material, thermal insulation, absorption and retention of 
exudate, interference of trauma on removal, removal of deadly substances, interference of 
dehydration, yield vaporized exchange and painless removal of the dressing. 
Hydrogels square measure found to be satisfying these ideal wound healing characteristics. 
Hydrogels offer a good atmosphere to dry wounds nonetheless as absorb excess exudate, betting 
on condition levels at the wound hydrogels.  they contain varying percentages of water, but do 
not altogether dissolve in the water.  Despite of their higher water content,  hydrogels square 
measure capable of additionally binding nice volumes of liquid because of the presence of 
hydrophilic residue. Hydrogels are observed to swell extensively whereas not dynamic their 
jellylike structure and square measure accessible to be used as amorphous gels and in varied 
styles of application systems. Most hydrogels have a high water content of roughly seventieth 
and it's this issue that successfully promotes rehydration. 
 
 
Polyelectrolyte complex:- 
 
Polyelectrolyte complexes formation has been studied by using the dynamic syringe mixer 
prototype designed by us with the help of rapid prototyping for our study we had taken chitosan, 
calcium chloride and sodium alginate for the formation of the polyelectrolyte complex. 
 
Background of Invention:- 
An advanced hemorrhage management bandage and strategies of its application would well 
augment offered styptic strategies. To date, the applying of continuous pressure with cotton cloth 
remains the popular primary intervention technique accustomed stem blood flow particularly be 
due severely harm wounds. However, this procedure neither effectively nor safely stanches 
severe blood flow. This has been, and continues to be, a serious survival downside within the 
case of severe serious harm from a wound. 
 
Furthermore, it's wide accepted that severe harm is that the leading explanation for death from 
wounds on the field of battle, accounting for roughly fifty % of such deaths. It’s calculable that 
common fraction of those deaths may well be preventable with increased hemorrhage 
management strategies and devices. Such increased hemorrhage management would conjointly 
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prove terribly helpful in non-military settings, e.g., hospitals and veterinary clinics, wherever 
hemorrhage is that the second leading explanation for death following trauma. 
 
 
 
Field of invention:- 
This invention is directed to hemorrhage management wound dressings, and ways of 
victimization and manufacturing such dressings. The topic wound dressing is made from a non-
mammalian material for the management of severe hurt. The wound dressing is made of a 
biomaterial comprising chitosan and/or other hydrophilic polymers for dominant severe hurt. The 
fabric might or else comprise polyacrylic acid or a mixture of polyacrylic acid with different 
polymers. The type of severe hurt contemplated by this invention is of the sort which unable of 
being stanched once standard traditional} gauze wound dressing is applied with conventional 
pressure to the wound. The wound dressing is capable of well stanching the flow of severe hurt 
from a wound by adhering to the wound web site, protection of the wound, fast grime formation 
at the wound site, reinforcing clot formation at the wound web site, preventing bleed out from 
the wound web site, and well prohibiting the flow of blood out of the wound site. 
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MATERIALS AND EXPERIMENTS CARRIED OUT:- 
 
1) Preparation of 50ml solution containing calcium chloride and sodium alginate. 
2) Preparation of different concentrations of chitosan. 
3) Preparation of different stock solutions of calcium chloride. 
4) Preparation of different gels by the mixing different concentrations of solutions of Chitosan + 
Calcium chloride and sodium alginate. 
 
 
Preparation of 50ml solution containing calcium chloride and sodium alginate:- 
 
The materials required are:- 
 Calcium chloride 
 Sodium alginate 
 Chitosan 
 
Preparation of stock solution (10mg/ml) of calcium chloride:- 
 
calcium chloride------->+ 25 ml of distilled water------->shake---->distilled water up to 50ml -----
>1% Conc. of CaCl2(50ml stock soln.) 
 
Preparation of 50ml solution containing calcium chloride and sodium alginate:- 
 
1) From 50ml of stock solution of CaCl2 we take 2 ml of CaCl2 soln. in a pipette and drop into a 
test-tube. 
2) Then 43 ml of distilled water is added to that 2ml of CaCl2 soln. to get the 45 ml of soln. 
3) The above setup is kept in the ultrasonic bath and 5 ml of sodium alginate solution is dropped     
one by one in order to get the 50 ml solution of Sodium Alginate+ CaCl2. 
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SOLUTIONS PREAPARED:- 
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RESULTS AND DISCUSSIONS 
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Viscosity test of the samples prepared:- 
 
 
Viscometer- It’s an instrument for measuring the viscosity of a fluid. It measures under 
conditions of one flow. 
 
In general, the mechanism associated with the viscometer is that the fluid remains stationary and 
the object moves or object is stationary and fluid moves past it. The drag force  which is caused 
by relative motion of fluid and surface is the measure of viscosity. 
 
 
 
Viscosity test conducted for the different Sample :- 
 
Sample 1:- (chitosan+ calcium chloride) + sodium alginate [1:1 ratio] 
Sample 2:- (chitosan+ calcium chloride) + sodium alginate [1:2 ratio] 
Sample 3:- (chitosan+ calcium chloride) + sodium alginate [1:3 ratio] 
Sample 4:- (chitosan+ calcium chloride) + sodium alginate [2:1 ratio] 
. 
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Viscosity graphs:- 
Sample 1:- (chitosan+ calcium chloride) + sodium alginate [1:1 ratio] 
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Sample 2:- (chitosan+ calcium chloride)+ sodium alginate [1:2 ratio] 
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Sample 3:- 
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Sample4:- 
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FTIR CHARACTERIZATION TECHNIQUE:- 
 
Aim:–FTIR analysis of the samples. 
Requirements- 1) fresh samples of (Chitosan+ Calcium Chloride)+sodium alginate with 1:1 
ratio, 1:2 ratio and 1:3 ratio. 
Principle- 
Fourier Transform Infrared Spectroscopy is a technique which is used to obtain an infrared 
spectrum of absorption, emission, photoconductivity and Raman scattering of solid, liquid and 
gases. An FTIR spectrometer simultaneously collects spectral data in given spectral range. This 
confers a significant advantage over a defensive spectrometer which measures intensity over a 
narrow range of wavelength at a time. The term Fourier infrared spectroscopy originates from 
the fact that a Fourier transform is required to convert the raw data into actual spectrum. We are 
observing the samples in ATR FTIR process. 
 
Observation- 
The graphs obtained for the samples are plotted and analysis of the obtained graph was done. 
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FTIR ANALYSIS OF THE SAMPLES PREPARED WAS STUDIED:- 
Sample 1:- (chitosan+ calcium chloride) + sodium alginate [1:1 ratio] 
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Sample 2:- (chitosan+ calcium chloride) + sodium alginate [1:2 ratio] 
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Sample3:- (chitosan+ calcium chloride) + sodium alginate [1:3ratio] 
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FTIR ANALYSIS OF THE SAMPLES:- 
With different  Concentration of Calcium Chloride. 
Sample 1:- (chitosan +calcium chloride) + Sodium Alginate [1:1 ratio] [12% conc. Of 
CaCl2] 
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Sample 2:- (Chitosan +Calcium Chloride) + Sodium Alginate [1:2 ratio] [15 % conc. of 
CaCl2] 
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Sample 3:- (Chitosan +Calcium Chloride) + Sodium Alginate [1:3 ratio ] [20% conc. of 
CaCl2] 
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Dynamic Syringe Mixer:- 
Our aim is to develop a simple and a versatile dynamic syringe mixer which helps in 
homogeneous mixing of the chitosan plus calcium chloride solution with the sodium alginate 
solution. The dynamic mixer is designed in such a way which minimizes the gelation of the 
mixing solutions by the injection of the two solutions through two convenient passages while the 
mixing occurs in a common chamber which contains the rotating platforms and the gel thus 
formed comes out through the nozzle of the chamber to be applied on the wound site. 
 
 
 
Modeling of dynamic syringe mixer by Catia v5 r21:- 
Aim: - To design a prototype of a dynamic stirrer mixer. 
Software: – Catia v5 r21 
Theory: - The 3D model of the dynamic stirrer mixer is made on the part design workbench of 
the Catia. The stirrer consists of 3 major components; - part 1 is the top part which consists of 
two passages through which solution can be injected with the help of syringe. The 2nd part is the 
lower part which consists of rotating platforms; the solution injected enters the 2nd part where 
mixing process starts. 
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Design of the dynamic syringe mixer:- 
  Top part- 
 
   
  Bottom part- 
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  Rotating platform- 
 
 
 
 
Rapid prototyping:- 
Aim-To model the prototype design of the dynamic stirrer mixer using rapid prototyping 
Material –RP machine fortus 400mc, abs m30. 
 Theory – Rapid prototyping is a technique which is used for fabricating a part of a model of a 
physical element by using 3D computer aided design. The construction of the assembly is done 
by 3d printing or by the use of “additive layer manufacturing technology”. 
Procedure- The “.stl” file of the 3 parts was given for the rapid prototyping. 
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DYNAMIC MIXER AFTER RAPID PROTOTYPING:- 
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Top part, bottom part and rotating platforms:- 
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                                                             CONCLUSION 
 
From the above experiments carried out by us concludes that for the gel to be formed and for its 
application as a wound dressing, proper mixing should be allowed and the prototype designed by 
us minimizes the time of formation of the gel when the solutions are mixed and serves as 
platform for the application near the wound healing. 
Also the FTIR analyses of the samples were studied and we could predict from the graphs which 
sample is good for using as a wound dressing material. While varying the conc. of the calcium 
chloride in the samples prepared the FTIR graphs were same for each of the samples. The 
viscosity tests of the samples were carried out and were analyzed. By using the dynamic syringe 
mixer we tried to form the gel which showed that homogeneous mixing can be achieved by using 
this syringe mixer. 
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